Activation of p38 MAPK through transient receptor potential A1 in a rat model of gastric distension-induced visceral pain.
Afferent fibers innervating the gastrointestinal tract have major roles in consciously evoked sensations including pain. We reported previously that the activation of ERK1/2, a member of the mitogen-activated protein kinase (MAPK) family, in primary sensory neurons was involved in acute visceral pain. Moreover, we also revealed that this activation of ERK1/2 occurred through transient receptor potential (TRP) A1, a member of the TRP family of ion channels. In contrast, it is known that the activation of p38 MAPK (p38) contributes to the development and maintenance of inflammatory and neuropathic pain. On the basis of these results, the aim of this study was to investigate the involvement of p38 and TRPA1 in acute visceral pain. Male Sprague-Dawley rats were used. Electromyographic responses to gastric distension (GD) were recorded from the acromiotrapezius muscle. We then examined the phosphorylated-p38 (p-p38) labeling in the dorsal root ganglion (DRG) after GD using immunohistochemistry. Noxious GD induced p-p38 in DRG neurons with a peak at 2 min after GD. We also found a stimulus intensity-dependent increase in the number of p-p38-immunoreactive neurons in the DRG. Intrathecal administration of the p38 inhibitor, SB203580, attenuated the electromyographic response to noxious GD. Furthermore, intrathecal administration of TRPA1 antisense oligodeoxynucleotide decreased the p38 activation in DRG neurons. The activation of p38 pathways in DRG neurons by noxious GD may be correlated with the activation state of the primary afferent neurons through TRPA1, and further, involved in the development of visceral pain.